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OBSERVATIONS UPON THE OSTEOLOGY OF THE NORTH AMERI- 
CAN ANSERES. 

LV DR. R. W. SHUFELDT, U. S. ARMY. 

This well-eirenmsciibed oixler or group agrees with Huxley’s Clieno- 
morpJuc, and coutaius the Mergansers, Ducks, Geese, and Swans, 

For some time past I have been accumulating the material for a me- 
moir upon the osteology of the entire group of lamellirostral birds of this 
country. I still lack, however, quite a number of important forms, which 
may take more or less time to secure. So that the present memoir must 
not be considered more tban an introduction to the subject, though here 
it has the claim of introducing a number of drawings of those forms, 
which can be compared with advantage with other species which I did 
not happen to have in my possession at the time this was written. 

Much of the anatomy of the anserine birds is known to ns already, 
but that further elucidation in this direction is ^ery desirable I hardly 
think any one will question. Garrod gave the subject no little attention, 
though he confined himself principally to the condition of the carotids, 
the presence or absence of certain muscles, and the form of the osseous 
])ortions of the air-passages in a number of the rarer types of Ducks. 
As I have just said, Huxley, in his famous essay upon the Classifica- 
tion of Birds, created a separate group — the Chenomorplue — to contain, 
with a few related forms, the AmiticVv^ a division based upon anatom- 
ical characters so far as they were known at the time. 

(Jones, in 1884, in the second edition of his Ke^", availing himself of all 
that was known up to that period which could be successfully utilized 
in classificatibn, awards the anserine birds the order lAimeUirostres, di- 
viding it into the suborder OdontogJossce for the single family of the 
Flamingoes, and the suborder Anseres to hold the Swans, Geese, 
Eiver and Sea Ducks, and the Mergansers, these latter each having a 
separate subfamily created for it, to wit. The C\jgmna\ the Anserinev^ 
the AnatimVj the FuligitJuKv^ ami the MerguKV^ respectively. Collect- 
ively these subfamilies constitute the family Anatidw of this author. 
Some few unimportant changes were made in the American Ornithol- 
ogists’ Union Check-List, but this classification remains substantially 
the same. 

Even by their external characters, the Swans, Geese, and Ducks, and 
the more modified JMergausers form a wry sharply-defined group of 
birds, and morphology has made quite clear tons the iTobable rela- 
tion the Flamingoes bear to them. So that it is not very likely that 
further investigations will materially disturb the classification now 
adopted and presented in the Check-List of the American Ornithologists’ 
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Union. In fact, every advance anatomy bas made in that direction 
seems to have been attended by the one result, and that to assure us 
of the soundiiess of the arraii.uemeiit iu (luestion. 

Instead of this beiim* a signal, however, for the anatomist to cast his 
eves from this line of work and slacken the activity of his scalpel in 
what he may thiidc profitless employment, it all the more devolves upon 
him to push his researches to a point nothing short of a perfect knowl- 
edge of the structun^ of these forms. That we have not arrived at any 
such state of perfection I could easily iioint out. As I have elsewhere 
shown, even so iirofound an anatomist as Huxley, from lack of material 
and established data, may occasionally fail to projierly detine an im- 
])ortant characteristic*, as he did in describing the sternum of these very 
ChcnomoypJuv (P. Z. S.. 1807). Again, it is but recently that Dr. Baur, 
of Yale College, claims to have discovered an additional Joint in the last 
digit or the middle linger of tlie embryo of the common Duck, a struct- 
ure which is said to be visible at about the time of hatching. 

I have nevei’ had reason to change my oiiinion as to the value, 
the incalculable value, of a comt)lete knowledge of the morphology 
of those living forms best known to us. With such a knowledge of 
the structure of the anserine fowl we are far better prepared to push 
our investigations, with infiiiitely greater chances of assured results 
into the structure of allied groui)s than if we were not quite certain of 
each and every detail in the organization of these known forms. 

The Anseres are well represented in the United States, and abundant 
opportunity is afforded to study their structure. 

Further work is much needed in this line upon the air i>assages of the 
entire group, the generative organs, and other special parts. 

The ^Fergimv constitute the first subfamily under the AnatuJee, and 
it has been awarded two geneia in our fauna, viz, the genus Merganser 
of Brisson, containing the ^Mergansers, and the genus Lophodyies of 
Beiehenbach, created to contain the Hooded 31erganser [L, cncullatus). 

The ^lergansers present us with some very interesting points in their 
osteology, and the majority of these can be studied in the skeleton of 
Mergus .serrator, a very good specimen of which bird I have now at 
hand. 1 am indebted to the Smithsonian Institution for the loan of it 
(Xo. JGG2G of the Smithsonian Institution collection), and will now de- 
scribe its skeleton. 

OBSERVATIONS UPON THE OSTEOLOGY OF 3IERGUS SERRATOR. 

Of the sknlL — We find in this bird that the lamelhe of the bill develop 
tooth-like serrations for the entire length of both mandibles. These 
pseudo teeth, liowevei*, make no impression whatever upon the osseous 
base of the bill, and iua well-prepared skeleton we would neveu* suspect 
their existence. Ui)on lateral view of this skull (Fig. 1) we see that the 
superior mandible curves slightly u|)war<ls as we proceed toward its 
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apex ; the lower margio is sharp, aud above it is couvex, except in the 
crauio-facial region and somewhat beyond, where it is depressed. 

A nasal is a large, broad bone 5 its anterior margin is rounded as in 
other holorhinal birds. The nostril is elliptical and placed horizontally, 
and the sutural traces of the bones that surround it entirely obliterated. 
A lacrymal bone is triangular in form, its apex below terminating in a 
spindle-form process, which is curved somewhat outward. Along its 
superior border it anchyloses with the frontal and nasal, the sutural 
trace being quite distinct in the adult skull. Not so, however, in most 
of the Ducks and Geese. 

All anserine birds seem to possess a slender jugal bar; in the case 
of the Ited-breasted Merganser, its distal end turns abruptly upward 
to make its articulation with the quadrate. 

This latter bone has its orbital process widely bifid; its mastoidal 
head is single and roundly convex. 




Fig. 1 . Skull of Mergus aevrator right lateral view; life size. By the .author, from specimen 16626, 

Smithsonian collection. 



The facets at its mandibular foot are two in number, placed obliquely. 
They differ considerably in form and position from the same parts as 
seen in a specimen of a Brant before me. 

The sphenotic process is prominent and gradually curves downward 
along its extent. In most Ducks it points downward and forward. 

We find the hinder moiety of the superior orbital periphery rounded 
off for the lodgment of the nasal gland. The extent to which this is 
carried varies in the diffeient species of anserine fowl. 

About the center of the interorbital septum there occurs a large fenes- 
tra, and the foramina for the exit of the first and second pair of nerves 
are much larger than necessary for this purpose alone. 

The pars plana is a very thin, curved sheet of bone, which supports 
in front a crumiiled mass of equally attenuated osseous tissue. This 
latter projects into the upper space of the rhinal chamber, and no 
doubt plays the part of a turbinated bone. Neither of these outgrowths 
come in contact with the inner aspect of the lachrymal bone of the same 
side. 

The lower margin of the rostrum is straight, rising gently upward 
as it is jirojected forward, being sharp below along its anterior moiety. 
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Anteriorly tbe etlimoid lia5> an elon.iio cordate outline, tlie base of the 
figure abuttin^^ apiinst ibe under side of tlie cranio-faeial reji^ion. 

Viewin^^ tliis skull from beneath we notice a long, nairow cleft in 
front of the inaxillo i>alatines and bounded on either side by a dentary 
process of the lueinaxillaiy. This cleft is deepest behind and gradually 
becomes shallower as it i^roceeds to the front, where it disappears just 
behind the rouiHb*d mandibular ai)ex. 

The mnxiUo palatines are thin, horizontal plates that are in contact for 
their anterior halv(‘s in the median line, but diverge as rounded, dis- 
tinct i»rocesses for their posterior moieties. Tliose processes ])roject 
into the wide interpalatiiie cleft, but do not come in contact either with 
the palatine bones nor with the romo'. This latter is a long, tiiin i)laie 
of bone that is grasped by the small asceudiug processes of the pala- 
tines behind to auchylos with them, while above it is finished off with a 
rib-like margin which is ])rodneed bevoml the jilate in front as a long 
s]»ieuliform process, with its apex resting upon the middle of the max- 
illo palatiue median suture. 

Each palatine body is a narrow lamina of bone, the anterior end of it 
dilating somewhat before being inserted between and fused with the 
other elements in front. 

These palatines only meet (^aeh other, and that only in a point, be- 
hind their common seizure of the hinder end of the vomer. Xor do they 
come in contact witii tln^ under border of the rostrum, as they are i?re- 
vented from doing that by the sessile, though large and elliptical, basi- 
pterygoid facets found u]mn the latter. 

Their heads are separated behind by quite an interval, and each one 
makes a peculiar combination joint with the coires])onding head of the 
pterygoid, wliich develops the reverse articulation for it. 

Immediately posterior to this pterygoid supports also a sessile ellip- 
tical facet of i^recisely the same character as the one referred to above 
as occurring on the rostrum, the two coming in contact to form a per- 
fect sli<ling joint, with smooth and plane surfaces opposed to each other. 




gpecimen 1C026. SiuitLsouran colleriiou. 

Posterior to this articulation a pterygoid is somewhat compre,--sed 
from above downward, and curves gracefully outward to cover with 
its cup like hinder end the spheroidal facet offered to it on the part of 
the corresponding quadrate. 
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The basi temporal region is broad and smooth, and a spiuedike pro- 
cess at its apex fails to shut out from view tlie double orifice leading to 
the Eustachiaii tubes. 

We find the major portion of the crotaphyte fossa upou the lateral 
aspect of the skull. Still it may be seen also from a posterior view^ 
where the two depressions approach each other, but are separated by a 
large dome like, supra-occipital prominence. 

This latter is usually pierced by an irregular foramen on either side, 
which is quite characteristic but not always present in the Ducks and 
Geese. In a specimen of Bmnta canadensis hutchinsii before me a large 
one occurs only on the left side of the prominence. 

Mergus has a large foramen magnum which faces almost directly back- 
ward. The occipital condyle at its lower margin is of a reniform out- 
line with the notch above. 

In the mandible the symphysis is short, and this bone, when seen from 
a superior aspect, is of au acute V-shape form. 

The anterior two thirds of either ramus is uarrow, tapering somewhat 
to the front, with both upper and lower borders rounded. On the outer 
surface a deep, median, and longitudinal groove of hair-like proportion 
is drawn along its entire length. 

The hinder third is much wider, nearly double the width, and, instead 
of being thick like the fore part of the bone, is a vertical lamelliform 
plate. Its border is sliarp above, while below it is rounded, being in 
the same line with the inferior border of the anterior two-thirds. 

The ramal fenestra is nearly or quite closed in by the surrounding 
elements ; a long, oblique slit marks its site. A curved projection is de- 
veloped on the outer aspect of this part of the bone; that above appar- 
ently takes the place of part of the corouoid process. 

Each mandibular facet presents two oblique grooves upon au area 
contracted to the minimum extent that would accommodate the man- 
dibular foot of the quadrate that articulates with it. 

Behind, either angle is produced backwards as a recurved and ver- 
tical lamina of boim, to the inner side of which we find the circular 
entrance to a deep conical pocket. 

^lergus serrator has an enormous bilobed tracheal tympanum at the 
pulmonic bifurcation of its wiudpiije. These iutei'esting structures 
vary much in form and size in the different species of birds that ]ms- 
sess them, and would well repay a general comparison. 

Of the vertebral column and ribs. — This Merganser has sixty-one ver- 
tebric iu its spinal column ; the first pair of free ribs occurring on the 
sixteenth; theu follow five others that have ribs connecting with the 
sternum by costal ribs; seventeen anchylos to form a sacrum for the 
pelvic bones; and, finally, we find seven free caudal vertebrie besides a 
pygostyle. All these segments are freely movable upon one another, 
except those in the sacrum. In Mergns the odontoid process of the 
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second vertebra does not perforate tlio cup of tlie atlas from beliind, 
but botli tliese segments, in common witli many Ducks, present tiie in- 
teresting condition of liaving tlie lateral vertebral canals at the outer 
sides of their centra, for the protection of the vessels that i)ass through 
them. This canal is a very i)rominent feature through all of these cer- 
vical verlebne through the tw(*lfth ; in the first live or six it has a fe- 
nestra in its lateral wall on either side. With the exception of the last 
few vertebra* in which it occurs, it extends nearly the full length of the 
<*entra, whih^ its inferior wall includes the greater j>art of the i)arial 
parapophyses, and these latter being rather widely separated, we have 
as a result a broad area at the under side of all of these vertebra* where 
this construction obtains. 

The hyapo[)hysial canal is found iu the sixth to the twelfth, im^usive, 
blit in none of these does it close in entirely, though the processes a]>- 
proaeh each other very near in the last-mentioned vertebra. 

Axis vertebra has a prominent hyapophysis, but it is missing in the 
third vertebra, and this ^irocess does not make its appearance again 
until we lind it as a conspicuous median plate in the thirteenth. In 
the fourteenth it is smaller, and although still in the vertical plane, evi- 
dently moved slightly to the left of the median line. This last condi- 
tion is more pronounced in the fifteenth, while in the sixteenth, where 
it still possesses considerable size, it is carried so far to the left as to 
be nearly in the same plane with the side of the vertebra, though it 
still remains vertical. Sixteenth vertebra also has lateral hyapopln’sial 
cornua, which makes this peculiar shifting of its .mid-process all the more 
striking. I am unable to say at present whether this is a constant con- 
dition of affairs or not. The dorsal series also have hyapoi)hysial proc- 
esses j these are at first short, with spreading cornua, to gradually be- 
<M)me longer and lose their terminal bifurcation, and again grow shorter, 
to finally disa])pear on the first sacral, or dorso lumbar. 

Axis has a thick and heavy neural spine. In the following six or 
seven segments this gradually" becomes longer, lower, and thinner, lo 
be absent entirely in the tenth cervical vertebra. In the fourteenth it 
rc-appears, and from it, backward, it gradually assumes the broad, ob- 
long plate whicli is perfected in the dorsal series. The vertebrm of this 
latter region are restricted in their movements upon one another by the 
many interlacing tendinal and metapoj>hysial spicuhe among them. 

In the cervical region the neural canal is cylindrical in form, and 
owing to the fact that neither the pre- or postzygapophysial facets are 
upon spreading limbs, in its anterior division this tube is wonderfully 
well protected, its walls being nearly continuous from one vertebra to 
the next. This condition does not obtain in the latter half of the cer- 
vical region, however, whore the i>rolongation of the aforesaid ai)ophy- 
ses lend to the dorsal asi>ects of the vertebrm, when viewed from above, 
that familiar capitaMetter of-X ai)])earance, with the extremities of the 
lines alternately articulating above and below. 
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This disappears again in the dorsal seiie^s w here they are closely in- 
terlocked with each other, and the neural tube once more becomes con- 
tinuous. For the rest we hud that tlie ^Mieteroc<elous” plan of articu- 
lation prevails among these vertebme thus far described ; that the 
centra are much compressed laterally in the dorsal region, where also 
the transverse i)rocesses are uniisnally wide and some of their spieuli- 
form interlacements more than commonly broad. With the exception 
of the atlas they are all pneumatic. 

The pair of free ribs that are attached to the sixteenth vertebra are 
long and i)oiiited, w itU free extremities. They do not, how’ever, bear 
epi pi e u ral a p pe 1 1 d a ges. 

Xotliiug i)ecnliar marks the ribs of the dorsal series nor the haema- 
pophyses that connect them with the sternum. The epipleural append- 
ages are large and all are closely, though freely, articulated with the 
posterior borders of their ribs. 

The first i>air of sacral ribs are like the dorsal ones, except they have 
no epipleural appendages. The last two sacral pair, however, anchylos 
with the pelvis, and their haema])Ophyse.s do not reach the sternum. 

Of the sternum (Figs. 3 and 4 ). — Mergus has an interesting form of 
this bone, and it differs in a number of })oints from the sterna of its sup- 
posed nearest allies among the Ducks. The body is of an oblong out- 
line and moderately well concaved above. Eight over the anterior 
border in the median line there is a single semi-globular pit, but there 
appears to be no pneumatic foramina of any size at its bottom. 

The costal processes are large, prominent, and quadrate plates. They 
extend behind the first Inemapophysial facet. These latter articulations 
are six in number, and the lateral borders behind them are sharp, curv- 
ing at first outward, before they extend backward, to the xiplioidal 
margin. 

Upon the convex, pectoral aspect of the bone we are to notice the 
principal muscular lines. These extend directly backward, one on either 
side, from the lip of bone that overarches the outer end of the coracoidal 
groove, to pass along the inner side of the vacuities behind, where they 
become very fiiintly marked. 

A transverse straight line limits the xiphoidal extremity, and en- 
grafted upon this in its middle we find a distinct convex prolongation 
of no great size, its base being rather less than one-third of the border 
upon which it occurs. 

Just over this latter, in the apertures of the postero-external angles 
of the bones, we find on either side a large, oval fenestra. 

A sternum of this shape, difiering as it does in this particular from 
the notched style of the bone among most of the Geese and Ducks (for it 
is the same as w’e find it in Glaucionetta), forms an exception to the 
character laid dow n by Huxley for his which includes the 

subfamily to which Mergus belongs. (Fig, 3.) 
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The extensive coracoidal beds of the anterior border are separated 
by a pit in tlie median line, and not a vestige of such a thing as the 
inannbrimn is to be seen. 

From the ])it just mentioned to the far-projecting earinal angle a 
straight osseous welt is raised, above which the anterior margin is 
convex and sliarj). 




Fio. 3. Sternum of Mergns serrator.- pectoral aspect; life size. By the author, from specimen 10626, 

Smithsonian colhHtiou. 

The keel itself is low and extends clear back to the liinder margin 
of the bone proper; its inferior border is thickened and gently convex 
throughout its extent. 

As a very good examiile of the appearance of the sternum among 
the Ducks I present a drawing of the pectoral view of the bone chosen 
Irom the American Eider {S, (h'esseri, Fig. 13). In this form the pro- 
foundly two notclied liinder portion is well shown, and here, too, we 
observe that the anterior jiartof the keel does not ]>roJectas in Merr/us^ 
though it is not an uncommon thing to tind it so even among true Ducks. 
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Of the shoulder girdle (Fig. 5). — Most Ducks, and I believe all the 
Merganseis, bare a nou-pueniuatic pectoral arch. It is the case in our 
present subject, and in a number of the former at my band. 

The furcida typifies the broad U arch in 
Mergns^ where the curve is continuous and 
uncliecked by the presence of a hypoclei- 
dium. 

The bone is, as a whole, slightly curved 
backward, so each limb presents a convex- 
ity to the front; these become broader and 
laterally compressed as we pass in the direc- 
tion of their free extremities. 

Either head very gradually tapers off to a 
point, and these produced ends ride over the 
scapula* when the arch is articulated. 

Projecting from their upper borders we 
find a single distinct and vertical process of 
bone that is quite characteristic. In the 
Eider this is in cartilage, but otherwise the 
fourchette is formed in this Duck very much 
the same as in the Merganser. (Fig. 14.) 

In a coracoid we find the summit of the 
bone much produced above its articulation 
with the scapula, and compressed in the 
same ])lane with the shaft below it in such 
a manner that when articulated with the 
sternum the front of the bone is directed 
forward and outward. 

The sternal extremity of the bone is very 
much expanded, and it also is found in the 
same plane with the general compression of 
the shaft. 

Behind it is scarred by muscular lines, 
and shows a large 1 uniform lacet for the 
groove on the sternum. 

The scapular process of. the coracoid is to 
a great extent aborted; its superior margin 

being insufficient to accommodate the entire width of the scai)ula, 

Xothing of importance distinguishes the glenoid cavity, it being 
formed, as in most birds, in the proportion of one-third on the part of 
the scaj)ula and the remainder by the bone under consideration. 

The scajyula is much arched, and nearly of an equal width the entire 
length of its blade, its apex being rounded off. We find the bone con- 
siderably compressed in the vertical direction throughout, and the 
length of the chord measured between its extremities less than the 
length of the coracoid. 




Fig. 4. Sternum of Mergiis ser- 
rator; right lateral view; life size. 
By the .author, from specimen ICG26, 
Smithsonian collection. 
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Of the inU-ix and atudul certchra \ — In order to better illustrate the 
faet that the jielvis in the Mergansers is constructed npou the same 
])lan as that bone in other anserine birds, I have contrasted it, in Figs. 
7 and S, with the ])elvis of the Anieriean Eider Duck. It will be seen 
at a glance that all the characters present in the latter are also to be 
found in Merf/us, siiuj)l.v somewhat inoditied in concordance with its life 
as a diver. 




Fig. 5. Left scapula and coracoid, with furciila detached, Mergus serraior ; life size. By the author, 
1‘roin specimen 1C02C, Smithsonian collection. 



Tlie ribs of the first three vertebrae that aucliylos iu the sacrum 
have already been described when siieakiug of these bones in general. 
Xext to them we find that the three succeeding vertebnc throw out 
their apophyses to the pelvis and firmly anchylos therewith. xVfter 
them we fall into the deep and oblong pelvic basin possessed by this 
bird, and the next three vertebne send their processes directly upward. 
They are followed by a series of eight more that graduall}" apiiroach the 
fr«‘e candals in form. The anterior one of these has the strongest lat- 
eral ])rocesses, but they are found to abut against the ilia on either side 
at a point anterior to the middle of the ischiac foramen, and not right 
behind the cotyloid cavities as in many other birds. The inner margins 
of the ilia anchylose with the outer ends of these sacro-vertebral apoph- 
yses, from the aeetabula, backward, excepting the last one. 

Oliposite the cotyloid cavities we find the enlargement to accommo- 
date that part of the spinal cord where the sacral plexus is thrown off; 
the openings for the exit of the latter are double, being placed one 
above the other. 

Viewing this pelvis of Mergus serraior from above, we always find, 
jutting out in front, a tuft of bony siueulfc that form a part of the same 
system that straj) the dorsal vertebne together. 

The inner margins of the ilia meet and anchylos with the top of the 
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comiuoii Denral spine of the leading vertebrae, converting the ilio-neural 
grooves into canals. 

Each preacetabnlar portion of an 
ilium is much shorter than its post- 
acetabular part, and also on a very 
much lower level. In front ils bor- 
der is emarginated, transversely 
truncate, and somewhat serrated. 

The surface of the bone is concave, 
a'ld for the most part looks upward 
and outward. 

Behind the acetabulum most of 
the ilium is devoted to the lateral 
aspect of the pelvis. 

Turning to this side of the bone, 
we notice a pro-pubis of considerable 
size in front of the cotyloid ring, 
while the post-pubic element is a 
long slender rod, extending directly 
between the under side of the ob- 
turator foramen and the postero- 
external angle of the ischium, with 
which it articulates. Beyond this, it 
trebles its width and curves rather 
abrui)tly toward the fellow of the 
opposite side. A very narrow, open 
strait connects the obturator fora- 
men and the obturator space; the 
former being rather smaller than 
usual and the latter very large. 

The lower margin of the ischium 
is conca ve down wa rd and very sharj), 
while the posterior border of the 
pelvis, formed by both the ischium 
and ilium, is perpendicular to the 
long axis of the bone. It shows one 
or two indentations that are not to 
be found in the same pelvic border 
of the Eider. 

The acetabulum is large, with its 
inner and outer rings iieaiiy of the 
same size; aji antitrochanter of mod- 




Fig. 6. P.igLt lateral view of pelvis, caudal 
veitebise, aud sacral ribs of ^Icrgus scrrator ; 
life size. By the author, from specimen 1CG2C, 
Smithsonian collection. 



erate dimensions stands between it 
and the antero superior margin of 
the large elliptical ischiac foramen. 

Posterior to this latter aperture the ilium rises as a smooth dome 
Proc. N. M.88 15 
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above its own itostcro lateral plane aiut the iscbinin wbieli lies be- 

low it. 1 r i. • 

In tlie i)iesent si)eeimon this convexity shows a large fenestra in 
either ilium at its anterior part. Ko sneh vacuity exi.sts in the Eider 
nor other Ducks in my possession. In some specimens the bone in the 
same locality is so thin that I expect it occasionally occurs in those birds 




As already stated tbeie are seven free caudal vcrtchrw ami a py- 
gostyle. The neural canal passes tbroiigli all of the former and a short 
distance into the latter. Above it the neural si)ines are notched in 
front, and have an elevated, stumpy proeess behind. 
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Tbe euds of the sliorteued diapopbyses of the first free caudal are 
usually overlapped by tlie ilia, but in the next segment these processes 
are much longer, to be longer still in the third and fourth vertebne. 
In the next two they again become shoi ter, to be entirely abortive in 
the ultimate one. In all they are broad and depressed. 

Chevron bones are freely articulated between the centra of the last 
three or four vertebrm of the tail; they are bitid in front and grow 
gradually smaller as we proceed in that direction. 

The pygostyle is here of considerable size, being an irregular quadri- 
lateral figure, with its lower margin thickened, and all the others thin 
and cultrate. 

Of the appendicular skeleton; pectoral Umh , — When the skeleton of 
the upper extremity is in a imsition of rest alongside the body, we find 
that the huuierus is somewhat longer than the bones of the antibra- 
chium, and the pinion also projects beyond them behind to the full ex- 
tent of the last phalanx of iudex digit. 

The humeriis is characterized by a broad, proximal extremity, showing 
an enormously deep pneumatic fossa, and a distiued trench between the 
ulnar crest and articular head, running beneath the latter. Its cylin- 
drical shaft shows the usual sigmoid curves from radial and anconal 
views. Nothing unusual marks its distal extremity, where we find the 
trochlear tubercles for radius and ulna. 

These latter bones are non pneumatic, in common with the remainder 
of the skeleton of this limb. The shaft of the radius is straight, whereas 
it is curved in the tilna, the concavity occurring on the side toward the 
interosseous space. 

The cylindrical shaft of this latter bone is faintly marked by a double 
row of papillm for the secondaries. 

In the carpus we find the two usual segments of forms common to 
the majority of the class. 

In the pinion the bones are all remarkably well develojied. Carpo- 
metacarpus has its main shaft straight and of a caliber intermediate 
between those of the antibrachium, or larger than the shaft of radius 
and smaller than the shaft of ulna. First metacarpal is short and anchy- 
losed in the usual manner to shaft of index. The long trihedral pollex 
phalanx bears a distal joint, hich is also the case with the second pha- 
lanx of index digit. 

All the bones of the pelvic extremity are non-pneumatic, though the 
l)rincipal long ones have sizable medullary cavities. 

The femur has a very large head, which rises somewhat above the 
broad articular summit of the .shaft, notwithstanding its crown is con- 
siderably excavated for the ligamentuin teres. The axis of its neck 
makes an angle with the axis of the shaft. 

Trochanter major is suj)i)ressed above, v hile on the anterior aspect 
its thin edge partly surrounds a sort of fossa, where in other birds the 
pneumatic orifices occur. Its shaft is rather compressed from side to 
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side and bent very sli.uhtly in tlic anterior direction. About its middle, 
on tbe i)Osterior aspect, lliere is a })ioininent imiscular tuberosity, and 

other lilies or scars for muscular insertion 
aie evident. Of tlie condyles the outer one 
is th(‘ lower, and it is profoundly cleft for 
the libiilar liead. 

The jiopliteal de])ression is represented 
by a (di a ract eristic conical pocket just above 
tlie internal condyle on the jiosterior asiiect. 
Tlie rotiilar channel in front is also deep, 
but does not extend up the shaft a ^reat 
distance. 

From this same specimen I have illus- 
trated the jiatella of this Meroanser else- 
wheie (Proc. U. 8. Xat. Mus., Yol. vn). It 
is seen to consist of two sei>inents, witli an 
oblique groove in tlie cartilage connecting 
them. Through this the tendon of the 
ainbiens muscle jiasses. 

Tihio-iarsvs hi\ii a straight shaft that, un- 
like the femur above it, is somewhat coin- 
pressed from before backward. At its proxi- 
mal extremity we find a cnemial ]>roc(‘SS 
reared above its articular surface for the 
femur. Prominent cnemial ridges occui>y 
the anterior asi)eet of this, as usual. Of 
these the procnemial ridge is the higher 
and extends the lower on the inner side of the shaft. 

The distal end of tibio-tarsus presents nothing peculiar. The groove 
anteriorly is deep, and the osseous bridge that spans it is thrown dii'cctly 
across. Tlie external condyle is the broader in front, and its outer 
aspect is in the same jilane w ith the side of the shaft, while the corre- 
s[)oiiding surface of the inner condyle lies beyond the plane of the shaft, 
for its own side. 

Behind, these condyles still continue to be]>arallel to each other, but 
sepaiated by an intercondyloid concavity that from its shallowness is 
scarcely worthy of the name, while the condyles themselves really merge 
into a broad, articular suiTace in this locality. 

The Jihula^ when articulated, is found to rise above the summit of the 
tibia and project beyond it posteriorly. Its head is (impressed from 
side to side, v.diich gives it a very short, transverse diameter, while its 
antero ])Osterior one is fully three times as long. The articulation witli 
the fibnlar ridge on the side of the tibio tarsal shaft exceeds in length 
that portion of the bone that i)rojects above it, and equals in length 
the slender i)oition that is found below. The connection between the 
bones along this ridge is of a ligamentous nature, and the distal fibular 







Fu; 0. Lett tarso im tatarsns; an- 
terior view, MergufS srrmtor. (Speci- 
men 16G26, Smitlisonian collection.) 

10. Same hone seen I’loin below. 

Fk;. 11. (^oiesponiling: bone from 
^omaferia theaseri. (S])ecinien 169^^9, 
Smithsonian collection.; 

Fl(i, 12. Same bone as Fi;;. 11, seen 
from below. All these figures life 
size. Drawn by the author from the 
speeimeus. 
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end seems to be attached pretty much in the same way to the side of 
the tibial shaft. This latter articulation occurs at a point about the 
unction of middle and lower thirds of the shaft of the larger leg bone. 




Fig. 13. Sterntira of Somateria dresseri ; pectoral aspect. (Specimen 169S9, Smithsonian collection.) 

r»y the author. Life size. 

With the exception of its i>roximal fourth, the tarso-wetatarsus is con- 
siderably compressed from side to sid<*, much in the same way as we 
find it in the JJrinatoridcv. and to the same 
end. 

In order to show that this is simply an- 
other example in the skeleton of this Mer- 
ganser of a ])hysiological adaptation of 
structure to meet a certain reipiirement 
demanded on the part of its habits, I have, 
in Figs. 9 to 12, contrasted this bone, in 
two views, with the same bone taken from 
a specimen of the American Eider Duck, 
a bird far less noted as an habitual diver. 

It will be seen at a glance that fundament- 
ally these two bones are essentially upon 
the same plan of structure, or, in other 
words, both are of an anserine type. The 
hypotarsus of this bone in Mergus consists 
of four vertical ridges — an inner large and longest one and three others 




Fig. U. Somateria dres- 

seri; life size. (Specimen 10989. Smith- 
sonian collection.) By the author. 
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of equal leno-tli. q^iey form tljc grooves for tlie usual flexor temlons 
passing- to tlie to(‘S. 

Xotwitbstandiii^ tlieir lateral eoini>ressiou, tlie trochlea^ of the distal 
eiul are v(mt l<n\ii’(‘, their inediau grooves distinct, ami carried all the 
way around. Tin* inner trindilea is eU‘vated upon the shaft, and only 
il(‘se(Uids as far as the has(‘ of tin* middle one. It is also turned slightly 
inward, and at the same time projects the farthest behind. The usual 
huaininal jierforation is seen in the furrow betw(‘eu the middle and 
outer trochh'a‘, j’nst above the <d(‘ft that divides them. 

find the <tvcrss<nij mt tafar.sdl of a moderate size and elevated far 
above the inner trochlear i)roJ(‘ction — not articulating with the shaft of 
the tarso-m(‘tatarsus, as in many birds, but attached to a ligamentous 
structure stretching between the lower ]>art of the hypotarsus and the 
trochh*a above imuitioned. 

The hind toe which it suppoits is fidly develo))ed, with basal Joint 
and claw, though it is ])ro])ortionately much smaller in comparison with 
the three anterior toes witli their large joints. 

These latter need no s])ecial descrijition, tliey are arti<mlated and fash- 
ioned as in the anserine, fowl generally, as well as being confoi inable 
with the most usual arrangement in regai'd to number of Joints allotted 
to the several toes. We may fancy that a certain amount of lateral 
compression is j)resent in the phalanges of these ])odal digits, but if it 
is so, it is very slight, being little more in d(‘gree than is enjoyed by 
lik(‘ skeletal j)arts in tlm feet of the Anatnuv, To i)resent the characters 
of the skeleton of the Anatlnw more in detail, I have chosen for the 
l)urpose a s])ecimen of the common Spoon-bill Duck {Spatula clifpcata) 
and will now rapidly review its osteology. 

OSTEOLOGY OF SPATULA CLYPEATA. 

So far as its skeleton goes this bird is verycloscd^' allied to the Teals, 
a fact that ]>erhaps might not be susi)ected on tiist sight from external 
ai)j)earances alone. IJeyond its increase in size, the chief point in de- 
parture from this g(uius is s(*en in the enormous development of the 
l)remaxilla and a corresi)onding enlargement of the mandibles (Figs, lo 
to IS, Pw.r.). 

In the dried and ])roi)erly prepared skull of Spatula, this luenraxilla 
is an elegant, symmetrically foniied, yet delicate scroll of bone, arrd, so 
far as I am awarr^, unerpialed by any similar structure amoirg verte- 
brates. At the middle jrait of the anterior’ arc ther’O occurs a tliicken- 
irrg, wiiirdi irt life supports the ‘MiaiF' of tire integurnerrtal sheath. 
Doth this aird the region on either side is (juite thickly studded with 
forarnirra. 

The <‘\t('riral narial apertui'es ar'e placed well back, as ntay be 
seen in Figs. 15 ami lb, they being of a subelliptical outline. Com- 
paratively speaking, these ojamirrgs ar<‘ eoirsiderably lai’ger in the 
Swans arrd Geese, while irt such a form as Glanclonelta tslandica they 
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relatively occiijiy a mid site on the mandibular side, tlie nasal beini*' a 
broader bone. I liave figured a side view of tlie skull of this latter 
Duck in Cones’s “Key,” second edition, where this feature may be seen. 

tSpaUila and the Teals always have the extremity of the nasal median 
processes of the premaxillary remain distinct to a large extent in the 
cranio facial region throughout life (Fig. 10). This is also well shown in 
the Mallard, less so in Olor, and barely observable in Ilutchiifs Goose. 




Fig. 15. Kisht lateral vievr of tlie sltnll of Spatula clypeata, cT; life size. From a specimen in the 
author’s cabinet, and used throujihout this article where this ftn m is fifiured. Z. hichiymal; Pmx. 
premaxillary; c/, quadrate; pterygoid; pi, palatine; Mxp, masillo-palatiue. 



f ^Mobility of tlie cranio fMoial however, does not t-eem to de|)end 

upon this condition, for in Glanciouefta^ where a considerablt* amount 
is enjoyed, this individualization of the nasal processes of the [iiemax- 
illa does not obtain to such a marked extent. 

Conlining ourselves for the present to the lateral aspect of tlie skull 
(Fig*. 15), we find a notorious anatidine character very pronounced in 
S])aiuhi, and this is the enormous develoinnent of the laehi\vmal (/) and 
the consequent antero extension of the lachrymo-frontal region. 

The descending process of this bone reaches backward toward the 
long sphenotic apophysis, nearly to touch it in Glaudonttia^ in which 
Duck it nsiially lacks the terminal dilation so prominent in onr subject, 
and still more so in the Swans. The interoibital septum raridy shows 
any deficiencies in its bony plate, the Golden -Eye being the only form 
in which I have met such a condition, and in this fowl it is very small. 
In all xVnaiUlcv the osseous pars iilana seems to be aborted, simjily a 
low, bony ridge indicating where it is developed in other birds. The 
mesethmoid is developed, however, as a strong median abutment ex- 
tending far forward beneath the cranio-frontal region. 

A vacuity usually occurs tlnoughont the group, high up on the pos- 
terior orbital wall, though tlie foramen for the exit of the olfactory 
nerve is not notably large, and the one for the optic is distinct from the 
outlying smaller nerve apertures about it. 

Most Ducks and the Brant have the track for the i>assage of the 
olfactory to the rhinal chamber an o])en groove, while in Olor it may 
be practically overarched by bone. 

As already intimated in a former paragraph, Spatula, in common 
with others of the suborder, had a greatly lengthened sphenotic or 
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post-frontal i)roL*oss, while tlie sijnamosal projcetioii would hardly 
attract attention in any of them. 

The infraorbital bar is lon.^:, nearly straight, narrow, ami much com- 
pressed from side to side. On its upper edge beneath the lacrymal a 
little i>apilli form elevation is usually seen. Its 
quadrate extremity is slightly tilted upward bc- 
foie it sinks into the i>it in that bone. This up- 
ward detleetiou is best observed in the Swans, 
not being well marked in our Broad-bill. The 
maxillary (d/u.r) extremity of the bar is in all 
tirmly wedged in between the palatine and the 
dentary process of the jiremaxilla, being com- 
pletely fused with these bones in the adult. 

Anatiihv as a rule, and k^j^atuJa form no excep- 
tion, 1 ossess a large and massive quadrate. This 
bone has in them a broad and snbeompressed 
body of a quadrilateral form, to the antero-snpe- 
1 ‘ior angle of which a spine-like orbital piocessis 
snperadded and rather detlected toward the me- 
dian plane. The mandibular foot of this element 
supports two elongated facets, placed side by 
side with their major axes extended in the trans- 
verse direction. The inner of these facets is al- 
ways the smaller. 

At the mastoidal extremity of the quadrate we 
find a globular liead, fairly divided in two by a 
shallow groove running from before backward. 
This articular end is well incased by the sur- 
rounding bone. 

The qnadrato jugal and i)terygoidal articula- 
tions re(piire no spccaal mention, they being 
them in a number of other 




PKf. IG. Skull of Sjmtula 
chjpcata soca from abovo; 
manOililo lomovod; life size. 
Li*tt<T.s as bidbre. 



much as we find 
water fowl, 

have the latiu'al aspect of the cranium 
smooth and evenly convex, while lower down a 
shallow and vertically elongated crotaphyto 
fossa <'an generally be i>retty well made out. 1 find it least pronounced 
in llutchin’s Goose, while it is quite strong in the Garrot. In all cases 
it is i)i’odnced downward upon the highly develojicd temporal wing, 
which forms the back part of the bony ear eoncli. This latter is con- 
spicuous in having, in most Ducks, incurling margins to i)iotect it. 
These latter are not so manifest in the Geese, and they are absent en- 
tirely in 01 or. 

In Fig. 10 we have an upper view of the skull of Sjxdula^ and this 
])ermits us to gain a very good iih'a of the enormous development of 
the ])remaxilla (Pmx). 
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The froiilo lacryinal region we observe to be uimsiially elongated, 
and ill tills form concaved in a longitudinal median direction. This 
latter feature obtains also in the Mallard and the Teals, where it is 
quite as well marked, while, on the other hand, in the Swans, Brant, 
and Geese this frontodacrymal region is not so strikingly lengthened, 
being flat in some of the latter and mounded up in some CijfjnUiX. 

The space between the orbital margins on 
this aspect shows considerable width, more 
particularly in such forms as Gknicionetta^ 
where it is maiked by a longitudinal median 
crease. 

The su]>raorbital glandular depressions for 
the nasal glands, so prominent in many of the 
Auks and other water fowl, are here in the 
Anatiilte rarely well marked. 

Ill Spatula they consist in a very narrow 
trimming off of the edge of the orbital periph- 
eries, barely perceptible in the Mallard and 
Anas caroUnensis. In Glaucwnetta they are 
better developed, but in this Duck they are 
really moved down so as to form one of the 
features of the lateral aspect of the skull 
(Fig. C3, Coues’s ‘Gvey,” 2d ed.). They 
are quite well maiked in the Ilutchin’s Goose. 

Sjyafulaj Anas hoschas, and the Teals have a 
strongly incised notch on either side, at the 
anterior arc of the vSui)raorbital rim, which 
seems to define the iiosterior ending of the 
lachrymal bone. It is absent in the Garrot, 
but again characteristic in Swans and Geese. 

The vault of the cranium behind is, upon 
this aspect, usually smooth and rounded. A 
longitudinal crease may i>ass it in the middle 
line, and elevations on either side in some 
forms {S 2 )afida^ Olor) faintly indicate the divi- 
sions of the encejihaloii withii]. 

Turning now to the under view of the skull .uvea u life size, samo specimen 

^ , o 1 -n . XI X maxillo-])alatme, and 

of the Cjpoon-bill, we are to note the great con- 
cavity of the premaxillary, with its sharply- 

defined parial gutters for vessels and nerves ai I their ramifications. 

As is well known, all the Anatldw exhibit the ty])ical desmognathous 
arrangement of the palatal bones. The maxill ) palatines unite in the 
middle line to form a large bony mass (d/.i'id? front ot which there 
occurs in all the Cheuomor})h{B, that I have been enabled to examine, a 
more or less cleanly cut el]i[)tical opening, the remnants of a much 
greater vacuity of other birds. In the Swans these maxillo palatines are 




17. Under side of the skull 
I lhatula elypeata ; mandible re- 
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Giiito s))oii ; ill Ih'ftuta c<uuulcusis h tifch htsii tlicy unite witb <i firm hiiiiel- 
lil'orin nasal s(‘]ituin tliat makes ii long abutment against the roof of the 
rhinal ehamber above. This nasal seiitnin is entirely absent in Spatula, 
and illy develojied in Anas cayolinciixis and the .Mallard. 

My drawing of the basal view of this Duck illustrates GonesVi “ Key,’’ 
(I’ig. 7S), where the above jioints may be, coni|iareil with advantage. 

In Spatula (and the arrangement, with a few nnimiiortant minor dif- 
feienee.s, holds good for the gronji) the palatines (pi) are horizontally 
eomi>ressed at their anterior ends, where they form anehylo.sed sehin- 
dylesial ai tienlations with the inemaxilhi and maxillarie.s, as already 
described. The body of one of these bones is slenderer along its middh* 
length, sejiarated by a wide interval from its fellow, and half the dis- 
tance from the vomer (r). 

Its “ascending i>roeess” is shoit, and is carried along the upper vo- 
merine margin, where it unites with the op)iosite palatine to form a Ion- 





Fig. 18. Hear view of skull of Spatula clypeata. Fig. 19. Fear view of skull of Olaifcionetta 

islandica. Both figures lite size, from the speci- 
mens. Mandibles removed. Letters as before. 

o-itiulinal, rib-like re-eiiforcenient alon^ the uiipei edge of that bone. 
It is only in this tsiUiatioii that the anserine palatines meet each other. 

The joint that one of these bones makes with the corresfionding ptery- 
goid {pf) is a sort of mortise-and-tenon arrangement that very per- 
fectly meets the requirements of the parts involved. 

The palatines barely escape resting against the under side of the 
rostrum of the sjdHMioid, which ])asses immediately above them. This 
is true of all the Anatidw so far as I have seen. 

As to the vomer (r) jiropei*, we tiinl it to be a thin lamella of bone in 
the median limq supiiorted, as iiointed out above, by the rib on its 
npiier margin developed from the ascending processes of the imlatines. 
This portion is carried forward by a (hickmiing of the vomer itself, 
somewhere beyond its middle, as a jirotuding spine like anterior pro- 
cess. 

This si)ine usually rests in a groove formed by the union of the max- 
illo-jialatines liehind, though in the skull of a female 31allard before me 
not only this luojection, but a good share of the vomerine plate has 
fused with this maxillo palatine mass in part, to become immovably 
connected with them. 



1888 ] PROCKEDINGS OF UNITED STATES NATIONAL MUSEUM. 235 



The lower margin of tbe vomer is sharp, and the whole plate is gently 
arched in such a manner as to make the upper edge convex along its 
continuity, the reverse obtaining below. 

When speaking of the palatines I neglected to invite attentioii to the 
notch found on the inner margin of either one of them about oi)i)osite 
the anterior termination of the vomerine plate. This notch is conv(‘rted 
into a foramen in the Mallard, and entirely absent in Iliitchin’s Goose 
and the Whistling Swan. 

iSjmtula possesses a pterygoid {pt) of the same general form it assumes 
in any of the A^iatidcv. Its shaft is short and straight, while its anterior 
end is nmcii enlarged, first, by a descending lamina of bone developed 
upon it and, secondly, by the large sessile, elliptical fiicet on its oi)po* 
site side for articulation with a similar facet on the sphenoidal rostrum. 
Aiiterior to this facet the pterygoid develops an upturned process of 
spine like dimensions, which, when the bones are in situ, is closely ap- 
plied to the back side of the ascending process of the ])alatine. Below 
this process the pterygoid is deeply and roundly notched to receive a * 
peg-like projection on the palatine, which movably fits into it. 

The projecting and rounded postero-external angle of the palatine 
extends below this pterygoidal articulation. 

Generally the lower border of the rostrum is rounded j it is very 
broadly so in Brant, though it becomes quite fiat in GJaucionetta ; there 
it may be carried forward as a projecting process. 

The anterior ethmoidal edge is always sharp, sloping forward and 
upward to become a median crest on the under side of that pai t of the 
bone which abuts against the frontal region for iis entire length. 

In Spaiula the basitemporal region is quite broad, and marked by a 
median and rounded ridge. This is carried out upon the pointed lip of 
bone that under-laps the double entrance of the Eustachian tubes in 
front. A decided dimple is found in front of the sessile and snpenorly 
notched occipital condyle, while the foramen magnum is large, of a 
cordate outline, with its apex directed upward. 

Laterally we find the descending temporal wings, with tiie usual 
group of foramina to the inner side of each, at the base of (luite a well- 
marked little fossa. 

The ])lane of the foramen magnum makes an angle of about 13^ with 
the backwardly produced plane of the basis cranii. 

A i)osterior aspect of the skull of this Duck (Fig. IS) shows a con- 
spicuous siipraoccipital i)romiiienee, with a large, vertical, and ellip- 
tical foramen opening into the cranial casket on either side of it. The 
occipital area is well divided off from the crotaphyte fossae by a raise<l 
ridge winch surrounds it. These last-named depressions are separated 
in the median line by quite an extensive interval. I believe they never 
meet in any true Duck. 

This description of the cranial base and posterior aspect of the skull 
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ill tlio Spoon-bill praotioally answers for the ^Mallard and the Teals, 
though, ol* course, slight dilbavnees do exist. 

In Glaucioiirtta ishuuUca the basis cranii is proportionately tiatter ; 
the temporal wings less manilest; a separate ridge bounds the fossa 
tor the ma ve and arterial foramina externally, and the condyle is more 
prominent and its snjierior median notch very de(*p. The vault of the 
eraniimi is viay lotty in this Duck (Fig. lb), and the ridge bounding 
the oiMMpital area almost crest-liUe. 

Spiaiking of the unusual Inught of tiie cranial vault in the Garrot, we 
iind this bird very peculiarly constructed in this iiarticular, for not only 
is the brain cas<‘ of a size above the average for the grou]), but a curious 
and nor inconsiderable diploic, cavity overlies the whole top of the skull, 
extending as far forward as the mesethmoid. Hiu'c it is inten upted by 
a [lair on either sid<s one in front of the othei’, of deep and sharply dc- 
tined chambers, with their a[)ertures facing directly downward. This 
condition is not so ])i-onounced in a young female Glaucionctta^ a speci- 
• men of whiidi I have Ixdbrc me. 

llnnita has a very large brain-case, and upon the under side of the 
skull of a specimen of B. canadensis hiitehinsii we note that a quadrate 
has an area of no mean size, and nearly horizontal, extending to the 
rear of its mandibular facets. In this Goose, too, we liud a very broad 
and tlat basi temporal area, with the shield to the entrance of the Eu- 
stachian tubes nearly aborted. These latter appertures are wide apart 
at the situation usually ])rotected by it. The temjioral wings are feebly 
devclo])ed in coinjiarisoii with the Cijgnuuc^ and the occijiital condyle is 
almost iiedunculated. The group of foramina to its inner side of either 
teni])oral wing is situate at the base of a well-defined fossa specially 
ilesigned to receive them. 

Finally, we observe that the form of the foramen magnum is more 
elliptical in outline rather than cordate, as we lonnd it in the Ducks. 
Above it the siqiraoct'ipital jirominence is very conspicuous, while the 
I’oramina on either sid(‘ of it may or may not (‘xist. 

In the skull taken IVom a magnificent male specimen of Olor coltnn- 
hianiis* I find the basi-temiioral triangle comparatively very small, with 
the dimple anterior to tlie condyle deep and having parial ones placed 
side by side in front of it. The descending temiioral wings are enor- 
mously develo])ed, each one overshadowing a considerable excavation 
to its inner sidi*. 

The condyle is relatively smaller than it is in the Geese, and its siqie- 
rioi* notch not so widl marked, while the foramen magnum is quite cir- 
cular in outlims Elliptical vacuities may or may not exist at the sides 

* I am indcUtrd to th(* gcncro.sity of Mr. (I. Fr<‘aii ^lorcom, of Chicago, for 

this pi'cseiit. The bird was forwarded to me by ^Ir. Morcom from Chicago to Fort 
A\ iiigate, N. Mex., by ex])ress. It arrived in excelbmt condition in tin'. llesh,and the 
fine skeleton it anordod nn? has been of tbe greatest scTvice in llie ])rescnt connection. 
When this memoir is imblislicd it is my intention to present the specimen to tbe 
Smiibsoniai) Institution at Washington as a type.— K. W. S. 
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of tlie fairly well-proiiounced snpraoccii^ital elevation. Tlie plane of 
the occipital area is nearly or quite perpendienlar to the idane of the 
basis cranli. 

Anaiidce have their skulls more or less ])crfeetly permeated by air, 
and when properly i)repared are really structures of great beauty, as is 
the glistening white skull of the Swan before me, which is so exceed- 
ingly liglit for its size and withal so graceful in outline. 

Few and unimportant are the difterences that are found to exist be- 
tween any two mandibles of representative Anatidw, the general type of 
the structure being quite a uniform pattern, as it prevails throughout 
the entire group. Perhai>s Spatula otters ns as great a departure from 
the common form of the anatidine mandible as any American Duck we 
have, and even here we find, on side view, that it possesses all the essen- 
tial characters. of the bone as found iu the group. Seen upon this latter 
aspect we have jireseuted us for examination the lainelliform and ver. 
tical angular lu ocesses. These are greatly produced directly backward, 
to be abruptly recurved upward at their extremities. 

This is the style also in Glory but iu llutchin’s Goose 
they are saber shaped and gradually recurve upward. 

Beyond this process the articular facet projects from 
the ramal side, and at a varying distance (for the 
species) in front of this we find a constant process for 
muscular attachment. This last is situate at about 
the middle of the deeiiest and most plate-like portion 
of the ramus, and in a Swan is ridge-like, being con- 
neeted with the coronoid process on the edge of the 
bone immediately above it. 

In front of this the ramal vacuity — a narrow slit — 
is usually completely closed by the splenial element. 

The bon« now becomes shallower in the vertical di- 
rection, its superior and inferior borders roundeil, 
while a well-defined gutter for the passage of nerves 
and vessels marks its entire length. 

As a rule, among the Anaiidw the symphysis is 
rather deep, rounded beneath, and correspondingly 
concave above, the under side being thickly studded 
with vascular foramina. Spatula has a somewhat dif- 
ferent anterior ending from this, as is shown iuFig. 20. 

In the middle line in front a sort of ‘Aiail” is devel- 
oped like the one found on the superior mandible, 
though not so strong. The superior ramal margins 
are continued round this projection, forming its edge, 
while the spoon like dilatation is insured by the outer 
ramal sides shelving away from this upper border, so cii/pcata; seen 

as to face upward and outward rather than directly liVTsiz^e, from the sped- 
outward, as they do posteriorly. luen. 
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Tbe form most common for tlic mandible to have, as viewed from 
above, is well exemplified in Glanvionetta, as shown in Fig. 21, which 
presents this aspect of the bone in tlie Ctarrot. 

The articular projections li(‘ nearly in the horizontal j)lane, and each 
one sn]>i)Oi'ts the two concaviti(‘s for the mandibular foot of the (piad- 
rate. A rather slendei' intwined ]>rocess directed upward and toward 
the medial plane in ojects from the inner one. This may ))resenta small 
]meumatic foramen at its extremity. Beneath either of these articular 
poi tions of the mandible, and to the inner side of the angular process, 
we discover a deei) conical fossa, with itsai>ex to the front. 

It is intended for muscular insertion, and is pre- 
sent, I believe, througliout the grou]). 

The mandible is very imperfectly pneumatic, 
])ai’ticnlaily in the Brant, where the bone some- 
times, if not always, entirely lacks this condition. 

Foi' the general form assumed by the hyoidean 
npparatuH in these birds the reader is referred to 
my lignre of these ]>arts as they occur in Branta 
(•((tiadensis, in Ooues’s Key,” second edition, on 
l>age It»7 (Fig. 72). 

Here we lind an elongated elliptical \)kce in 
fiont, of some width, which I'epresents the glos- 
sohyal and absorbed cei’atohyals. It develoiis a 
median facet anteriorly for articulation, with a car- 
tilaginous rod, which passes into the soft part of 
the tongue j)roi)cr. 

This glossohyal is longitudinally concaved beneath 
and corresi)ondingly convex above; it articulates 
with the fused basi*branchials, the first one of 
which is by far the stouter element, the second 
almost si)iculiform in its dimensions, and produced 
by a cartilaginous tip behind. 

The thyrohyal elements consist each of the two 
usual ]>arts, and these greater cornua curl up grace- 
setn fiom above, luhAt f,p|y behind the skull, after the fashion of the class 

(S ; life Hize ; fnmi uatui e. ' 

generally. 

AVithont entering ui>on details, I find after careful comparison of a 
sullicient number of skulls, that of the Teals, the Blue-wdnged species 
{A. dhvors), more nearly approaches Spatula than any of that genus, 
wdiile, on the other hand, a very close resemblance is seen to exist be- 
tween the skull of Spatula and that of the Mallard, the most evident 
])oints of dilferenee in tliese last being the shaiie of the premaxilla and 
the more robust type of skull possessed by the IMallard. With but very 
few' exceptions, 1 believe 1 have shot every species of Duck in this 
country, yet, at the iiresent w i iting, I regret to say that I have not at 
hand tlie skulls of the genera Bajila, Anas stvepera^ nor Anas penelopCy - 




Eic;. 21. Mamtible of 
Claucioiu'tta islandica ; 
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aiul it will be very interesting to compare tliese forms on some future 
occasion with those described in the foregoing paragraphs. 

It is a well-known fact that the number of vertebrm in the spinal 
column of the Anatidw is by no means constant. Even genera sup- 
posed to be quite nearly related may difter in this particular, so that 
careful records in this direction are very much needed, and when a 
sufficient number have been taken to insure absolute accuracy such 
data will be of service. 

In the subjoined table I have but little to ofter, but it is the result of 
a careful count in each ease, and will go to show some of the differences 
referred to and the method of comparison. 



Species. 


Number of 
vertebiic in 
, cervical re- 
gion without 
free ribs. 


Vertebra^ that 
bear free 
ribs not reaching 
sternum. 


Dorsal 
verlebj.e (in- 
clusive). 


Vertebrae 
eonsolidaied 
with p^-lvis 
(iuclusive). 


Free caudal 
vertebrm (to 
which pygo- 
style is to be 
added). 


Olor Columbia nus 


22 


23d 


24th to 28th 


2ath to 45th 


46th to 52d. 


Spatula clypeata 


15 


16th 


! 17th to 21st 


22.1 to 37th 


38th to 44th. 


?i«s discors 




16th 


1 17th to 21st 


' 22d to 37th 


381 h to 43d. 


Glaucionetta idandica. .. 


15 


1 16th and 17th 


18ih to 2lst 


22.1 to 37th 


3cth to 43(1. 



Now, in the case of Spatula and Glaucioneita, in the specimens before 
me, the thirty-eighth vertebne, though free and really a caudal, lies 
within the grasp of the hinder ends of the iliac bones, whereas in the 
Teals this segment is found one vertebra’s length bebind them or entirely 
without their grasp. It will be seen, however, that this does not affect 
the total count, it remaining fort^^-four for the first-named genus and but 
forty-three for the Garrot. I mention this because specimens may yet 
be found where this thirty- eighth vertebra has united with the pelvis, 
as from the position it occupies it is perfectly possible for it to do in 
the genera mentioned. 

The general characters of these segments as they are exhibited by 
most Ducks are very well shown in Spatula, 

The atlas has its cup perforated by the odontoid process of the atlas 
v'crtebra, and is characteristics in having the lateral canals — a feature, 
so far as I am informed at present, that is common to the Anseres, 

All open carotid canal is provided for by the sixth to the twelfth ver- 
tebrm, after which a strong median hypapophysis takes its place, and 
this becomes tricornuted in the sixteenth segment and first dorsal, while 
in the eighteenth and nineteenth it is a long median plate. 

The fifth and sixth cervical usuall^^ has the best-marked neural spine, 
which is there a long, though not high, median crest. Tbe lateral ca- 
nals in the first half of the cervical region are long and tubular, while 
the parapophyses arc (to-ossified for nearly" their entire lengths with 
their sides. Anatidw possess the heteroc(3elous ” type of articulation 
among the centra of the spinal column. A strong hypapophysis is found 
on the second and third cervical vertebne, to be much reduced in the 
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succeediuj;’ one, while the following segments in the skeleton of the 
neck are notnbly hrosnl ami rather long. In this region one thing is 
sure to attraet onr attention, and this is the brevity of the pre- and 
])ostzygai>ophyses, an arrangement which has the elieet of very ina- 
tei ially redinang the size of the intervertebral si)aces or a])ertnres. 

In the doisal region the vertebia* are not only locked together by 
their close-litting neural s])ines, but a very extensive system of nn^ta- 
pophysial and other bony spieuhe render the strap]>ing still more eftl- 
eient Th(‘ transverse i»roeesses are very wide, too, so that, notwith- 
standing the fact that these segments are all free, the mobility enjoyed 
by this division of the column is very mneli compromised. Pneiima* 
ticity is but very imperfectly extended to the vertebne of the column, 
esi)ecially in the cervical region 5 while this is likewise true of the 
Swans, this conditioii in them is very much more complete, and their 
dorsal ^■erteb^ie are wonderfully well ])rovidod for in this ])ai ticular. 

The ribs seem always to be non-pneumatic, with lai'ge anchylosed 
nncifonn i)rocesses, being wide and flat in the body above the i)oints 
wher(‘ tli(‘y are attached. Glaucionetia uotovions for both of these 
characters. 

Sj)((hil(( has on one side seven ribs that connect with the sternum by 
costal ribs: one i>air behind these, where the hmma])ophysis tails to 
reach that bone, and, finally, a small tloriting luema])ophysis clinging to 
the i>osterior margin of the latter. The last two pairs of vertebral ribs 
come from the sacrum and are without unciform ]>rocesses. 

This arrangement of the ribs ])revails also in cijanoptcra^ while 

in Glaucionctta the series leads oft' with two pairs of free ribs, one on 
the sixteenth and one on the seventeenth vertebra, the following six 
connecting with the sternum, and three pairs coming from the consol- 
idated sacral vertebrjc, making in all nine pairs of ribs to each side, the 
last three not bearing unciform processes. 

In Olor eolumbUtnus the arrangement is again entirely different. Here 
we tUul the series leading off with one pair of free ribs (on the twenty- 
third vertebra), followed by ni)ie jiairs that connect with the sternum 
by costal ribs and completed by a purely floating pair that neither joins 
with the pelvis above nor the sternum below. This gives the Swan 
eleven pairs of ribs. Of these the tirst, and the last four are without 
unciform ajipendages. In those ribs where they do occur they are 
anchylosed to them and are not notably large. The last four pairs of 
ribs come from beneath the ilia in this Swan and curve far backward^ 
Kuninding us of a condition that is still more pronounced in the Loons. 
Xor is this the oidy feature in Olor wherein it resembles that family, as 
we will see further on. 

This Swan has a low median hypaiioph^'sis on each dorsal vertebra, 
and the neural crests of these segments are comparatively low, being 
laced together by long spieuhe, as we described them for the Ducks. 

The skeleton of the tail is much as it is in Spatula and Teals, in 
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wliicb genera tlie dinpoplijses are wide and si>reading, while beneath, 
the ventral a})ophyses are aucliylosed to the centra upon wliich they 
occur and hook forward over the preceding vertebral body. The pygo- 
st.yle in these and most forms of the group is somewhat elongated, of an 
irregnlar quadrilateral outline, with thickened posterior border. 

Gliiucloncita has A^ery wide and spreading transverse processes to its 
caudal vertebrm. and the chevron bones ui)on the last two are free and 
rest mainly upon the intervertebral cartilage, as a gipater series of them 
do in the Swans. 

Turning our attention now to the consideration of the pelvis, we find 
this compound bone in Simtula presenting us upon its dorsal aspect the 
following points for our examination: The ilio-neural canals are com- 
pletely closed in by the ilia meeting and aiichylosing with the crista of 
the leading sacral vertebrm. This is the 
case, T believe, throughout the entire or- 
der. On either side of this the pre-ace- 
tabiilar portion of the ilium is longitudi- 
nally concaA^d, each anterior border being 
emarginated by raised bone and embel- 
lished with a few projecting spiculm. 

The post-acetabular sacral jiortion of 
the pelvis is in general in the horizontal 
plane, being pier(*ed in an irregular man- 
ner by a few scattered and small inter- 
diapophysial foramina, while a median 
furrow, deepest behind, marks its entire 
length. 

From this part of the pelvis the sides 
slope gentl}" away. The posterior margin 
is more or less unevenly notched; the 
notch indicating on either side, however, 
the point of union between ilium and is- 
chium is constant both as to occurrence 
and location. So far as we have thus de- 
scribed the bone it will answer in general 
terms for the Teals, but in Glancionetta 
the pre*acetabular area is notably shorter, 
while behind the bone is more siireading, 
the interdiapophysial foramina far more numerous and larger, and, 
finally, the posterior margin is nearly even. Upon the lateral as})cct of 
the pelvis in SpafuhiVs^Q find rather a large cotyloid ring, surmounted at 
its upper and back part by a modest antitrochanter. The ischiac for- 
amen is extensive and subelliptical in outline. Tlehind this we some- 
times find, both in this species and in the Teals, a thin tract of bone, 
which thinning may be carried to the point of forming another fora- 
men, or a post-ischiac foramen, which is quite large in some specimens, 
Proc. N. M. 88 IG ■ 




Fig. 22. Dorsal view of the pelvis of 
Sjyatula chjpeata. Size of life. 
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111 {ill tlie Aualidw lliat 1 have examined a pro-pubis is to be Ibuiicl 
inttini;* forward from its usual site. This is the case in SjyatuhL Be- 
hind this {I small obturator foramen, nearly closed in, is to be noted, 
while the obturator space is very lar^>e and completely surrounded by 
bone behind, through the foot-like process afforded by the ischium. 
This latter ]m>Jection articulates with a facet, intended for that purpose, 
on the u])per border of the post-inibis. 

The iiost-pubis is {i slender rod {\s it passes beneath the obturator 
space, but Jifter its articulation with Ihe ischium posteriorly it has its 
width nearly doubled, and in GJaucionetta the hinder ends are slightly 
enlarged. This latter Duck departs from the above description princi- 
pally in such a minor detail as having a relatively much larger ischiac 
foramen and longer obturator si>aee. 

In all of these species we find the pelvic basin upon the ventral aspect 
very capacious, both as to its depth and width. 

As 1 have already stated elsewhere, the pelvis in Olor has a very dif- 
ferent form from tliat bone as we find it in the Ducks. It assumes a 
shape that at once brings to our mind the mergine pattern, with its 
greater length as compared with its width; the almost entire disappear- 




ance of the interdiapophysial foramina, and the broad, paddle shaped 
extremities of the post-pubic elements. This model sees its extreme 
modification in the Pygopodcs } and if we remove the intrasternal 
chamber for the accommodation of the tracheal loop, we find in the 
sternum, too, of the Swan a great deal to remind us of that bone in 
Urinator. 

Spatiihi possesses, in common with most Ducks, a completely uou- 
puQiuu'Mic. shouldc)' girdle. In it we find a bro{id, (J-shaped furcula, de- 
void of hyiioeleidium and with its long, pointed, clavicular headsextend- 
ing almost directly Iniekwaid. On the upper side, whei e either of these 
hitler merge with the limbs, we find a peculiar little peg-like process, 
that is quite characteristic of most Anatida'. The scapula is long a’ul 
curved, the curve b(‘ing in the iilaiie of its bl;ide, with the convex bor- 
der mesi{id. Us jmsteiior end is siinjily rounded off, and its head makes 
a hrm {irticulatioii with the brojid, scatmhir process of the coracoid* 
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This latter bone has its shaft much compressed from before, backward, 
while its sternal extremity develops an unusual expansion, the iufero- 
external angle of which is truncated. 

Anas cliscors agrees in its pectoral arch, in the main, with the one 
just described for the Broad-bill. It has, however, a rudimentary hypo- 
cleidium present. 

This latter feature is entirely absent in Glancionetta, where the fur- 
cula is very strong and its |J very broad. Otherwise the bone is gen- 
erally marked by all the characters it bears in the Ducks. The blade 
of the scapula in Glancionctta is much arched, and shorter and broader 
than it is in the Teals. The coracoid presents nothing peculiar, having 
much the same form that it has in Spatula^ though it agrees with the 
Teals in having a comparatively longer shaft. 

Aside from its greater size, Olor possesses a scapula very like that 
bone in Glaticionetta, The Swan has its coracoid, however, very short and 
thick-set, and does imt at once suggest to us its fiiniily relations, though 
a momeut^s study is sufficient to trace the modifications and resem- 
blance. The unique form assumed by the furcnla of this stately fowl 
is well known to us. Its clavicular heads are long drawn out to termi- 
nate posteriorly in sharp points. Moreover, the bone is highly xnieu- 
matic, the foramina being found well up on the outer aspect of either 
limb, in a longitudinal excavation that there occurs. These clavicular 
limbs gradually approach each other as they descend, and when they 
come close to and opposite the middle points of the anterior and ver- 
tical borders of the tracheal entrance to the sternum they are reflected 
upward, and unite as a median line just beneath the 

manubrium. The anterior aspect of this secondary arch is convex, 
while behind it is much concaved, especially at its highest point, where 
a small circumscribed pit occurs. The object of this modification of the 
fourchette in the Swan is to permit the tracheal loop that enters the 
Carina of the sternum a passage-way, but the requisition of the entire 
arrangement is one of those problems in anatomy which, I believe, 
still awaits a final solution. 

The sternum affords another instance of skeletal likenesses between 




the genus Spatula and the Teals; indeed, this bone in the latter genus 
is to all intents and purposes the perfect miniature of the sternum of 
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the former Dnek. On its dorsul asiuMd the bone is much concaved 
tlii on^H'lioiit and presents a single, niedian, pneumatic foramen just within 
its anteri(‘r border. This aperture, though a smaller one, is also seen 
in the (binot, bnt the sternnm of that Duck is a non-i)neumatic one. 

It will b(‘ observ(Ml from Fig. 21: that tlic sternnm of the S])Oon bill 
possesses (piite a prominent, i)Cg4ike manubrium, and that its sharp, 
anterior carinal border slopes to the front, forming an acute angle with | 
the convex and ribbed inferior margin of the keel at their point of inter- j 
section. i 

This keel extends the cntiie length of the sternal body, and is withal | 
rather a deep one. The usual swell that fortifies it in front is nneom- 



fig. 25. Under view oi* stornuin of latter projcctioii always has its posterior 



the inferior carinal border. 

The prineipal muscular line seen upon either side of this wall of the 
sternum, (‘xtends directly from the middle point of that b'l) of bone 
which underlaps the outer end of the coraeoidal groove, to follow the 
inner edge of the xiphoidal notch to the aj)ex of the ])ostero external 
angle of the mid ]>rojection, traveling the entire length of the sternum, 
of (M)urse, to do so. 

Now (ilancionvtta islandica has a sternum of* an entirely different 
form from the bone as 1 have Just described it for SjHifuIa and the Teals. 




monly broad. Above the manubrium, in 
front, the coraeoidal grooves uiute in the 
median line, and the common bed thjis 
formed is carried out laterally, on either 



side, to a point o])posite the nnddle of the | 



base of the costal ])rocess. These latter 




each being of a broad, quadrilateral outline. 



Either costal border occui)ies less than 
half of the lateral margin, the remainder 
being somewhat curved and cnltrate. 



Eegarding this bone from a pectoral as- 
pect (Fig.2o), we notice that theform of the 



sternal body is oblong, with a slight out- « 



curving of the lateral xiphoidal processes 
behind. These latter form the external 
boundaries to the large subelliptical vacui- 
ties, one on either side of the hinder ex- 
tremity of the bone; but they fail to con- 



vert these a])ertures into true fenestrm, from 



the fact that their iiiturned tips never reach 
the external angles of the mid-xiphoidal 
prolongation, as shown in the figure. This 



spatula clypcata,’ lilVisizc. Same bone 
as shown in Fi^. 21. 



margin fortified b}" a raised and thickened 
edge, which is eontinnous with the rib of 



I 

b 

:| 



188 ?.] 



PROCEEDINGS OF UNITED STATES NATIONAL MUSEUM. 



245 



1,1 the first Rlaec, it.s body is relatively mneh shorter for its vi.lth than 
it is in tho.sc Ducks, while in front the nmnubrial process has entirely 
disappeared. Again, the costal processes are loftier and more conspic- 
nons The xiphoidal extremity of the bone is very broad is piercec 
well within its hinder margin, on either side, by an elliptical foramen, 
as shown in rig.tiC, where it will also be observed that the carina does 
not extend the entire length of the sternal body, but stops short at the 




Fig. 20. Pcctor.il aspc.'t of sti nuiai of Cdaimonetia idamlk-a ; life size. From .a specimen in tbe col- 

lection of I ho author. 

middle poiiit of a raised line, that, being produced as it is, is tangent 
to the posterior arcs of the xiphoidal feuestric. 

The muscular lines take about the same course as they do in Spatula, 
with the oxcejition that their posterior ends are inclined inward rather 
than outward, as in the form lueutioned. 

This form of sternum agrees in many particulars with the bone as we 
hnd it in Mcipus, though in the Eider Ducks, as I have elsewhere 
pointed out, the xiphoidal extremity is deeply two notched. 

Such differences certainly arc significant, and must be awarded their 
due share of weight in the search, for affinities among the seNe^i oims 
of this order, and it will be interesting to find with what similai c lai 

acters they are associated. • i i ^ 

Another engaging subject in the anatomy of t\w Anafidiv is t le s lu > 
of the various forms taken on by tlie osseous labyrinth «it tin bitiu< a 
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ti(»n <>r tli(‘ Tliis is of ;i very unique s]>;i])e in (Uunvlnnctta^ 

and I have ii.u'nr(‘d a speeiinen ol‘it as it oeviirs in this Dnek in Couesks 

Ivey,*' .showiiyi»' the development from behind pseeoiid edition. Fig. 98). 

It is my intention, on some future oeeasion, to make a tliorougli com- 
parison ol’ tliese tracheal caskets as they are found in our American 
Anseres, continuing the labors of Garrod and Yarrell in that direction. 

Anseres always have the extremities powerfully developed, and in 
consequence w(‘ find strong skeletal supports for their pectoral and pel- 
vic limbs. The bones that enter into them, however, rarely offer any- 
thing peculiar or make any marked departures from the average type 
of the skeleton of the parts in Aves. 

In Figs. 27 and 81 of Cones's Key I offer drawings of the pectoral 
and j)clvic limbs of Glaucionctfa ishimUca^ aud they give a very good 
idea of these bones as they occur among the Jlncks generally. It must 
be noted, however, that in Fig. 27 (of the ^‘Key'’) another small joint 
must be added at I), in order to perfect the limb. This part of tlie 
skeleton in (Uauclonctia is completely non-pneumatic; not the case with 
many other Ducks. 

It must likewise be observed that in Fig. 34 tlie patella is not shown, 
whereas 1 believe this fowl possesses one in common with other Ducks. 

Professor Cones lettered these two drawings of mine himself, and by 
an oversight has made in Fig. 31 am, point to one of the trochlem of 
tarso-metatarsus instead of the accessory metatarsal. 

0/or, the Teals, and tlie Spoon-bill all have a perfectly pneumatic 
bninerus, the foramina being found at their usual site. 

In the last-named species this bone is considerably longer than the 
uon-pncnmatic ulna and radius. Its radial crest is rather low and short, 
while the ulnar one curls conspicuous!}" over the pneumatic fossa. Be- 
tween this latter and the humeral head a deep notch, or rather groove, 
is found. 

The shaft is of a glistening whiteness, and composed of a wonderfully 
couqiact tissue, and shows scarcely any curve along its continuity. 
The distal extremity presents the usual characters, the oblique and ul- 
nar tubercle on the radial side and a broad passage for the tendons on 
the other. 

Along the shaft of the ulna we notice a faintly pronounced row of pa- 
pilhe for the secondary (piill-butts, a longitudinal muscular line marking 
the opposite side. Tliis bone is considerably bowed along its proximal 
third, while, on the other hand, the radius is nearly straight. The two 
caiqjal elements which remain free throughout life iu Aves generally 
are here present, and of a comparatively large size. Ulnare in most 
Ducks, and less so in the Swan, shows a strongly-defined groove down 
its ancomj aspect for the lodgment of the tendon which there passes. 

Carpo-nudacarpus presents the usual form, and its main shaft is more 
than two-thirds as long as the radius. There are two j)halanges in pol- 
lex digit, as there are three in index, the blade of the proximal Joint of 
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this latter linger being narrow and solid; the little Joint behind it ex- 
tending rather more than half way down its ])osterior border. 

Among the Swans the general plan of the limb is the same, but the 
Immerus, an exquisitely beautiful bone in these birds, is but very slightly 
longer than the ulna-. 

The skeleton of the pinion is quite as we find it in the Ducks. 

I have yet to find a true American anserine bird that possesses a 
pneumatic bone in its pelvic limb. All the species before me eutirel}' 
lack this character. 

Ill 8})ittHJa the trochanteriau ridge of the femur has a thick, curling 
crest on the antero-superior aspect of the bone, but at the summit it is 
leveled down to the same plane with the articular surface. The head 
is rather large and sessile and the excavation for the round ligament 
shallow. 

We find the distal extremity iinusuall}^ large; indeed, all the bony 
structures that enter into a Duck^s knee-joint are large and massive* 
This is particularly the case with the condylar extremity of the femur 
in GUiuclonetta^ where these prominences are powerfully produced be- 
hind, and a wide and deep cleft splits the outer one for the fibiilar head. 
In this form, too, a deep pit is found in the popliteal fossa. 

Eeturning to the femur of Spatula^ we note that its shaft is nearly 
straight, being marked by the usual muscular lines, while the pit just 
spoken of is absent. The rotular channel extends slightly up the shaft 
above the condyles, whereas in GJaucionetta this is not the case, and in 
this Duck the femoral head is notably large and extensively excavated 
on top ; the lower third of its shaft is somewhat bowed to the front and 
a little twisted, recalling to our mind the power of that peculiar arch as 
exhibited in such a marked degree in JJrinator, 

The Spoon-bill, and I suppose other Ducks will show the same, has 
an extraordinariW formed patella, being fiat on top, wedge-shaped in 
front, broad and concave behind, deeply excavated and arched below, 
while across its anterior face it is profoundly slit in the oblique direction 
for the tendon of the ambiens muscle. 

In the tibio-tarsus we find a large, flake-like, and jutting procnemial 
crest, which curls toward the fibular side and ends abruptly high up on 
the shaft. The ectociiemial crest is also turned outward, but is low and 
thick. These prominences are but slightly' elevated above the articular 
summit of the bone, while in GJaucionetta they are carried up in such a 
manner as almost to rival the Grebe in this particular, having very 
much the same form. 

The tibio-tarsal shaft in S^mtula is straight, smooth, and subcylin- 
drical. It afibrds at its outer side the usual ridge for the accommoda- 
tion of the fibula. This is very long in the Garrot. 

At the distal extremity we find that the entire end is considerably 
bent toward the inner side, a character it presents in many other Ana- 
tidw. The intercondylar notch is for the most part very wide and slial- 
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low, (U‘cj)os{ niitL‘ii(uly. Abovo it, in front, the diiection of the 

deeply excavated i^ioove for the exteirsor tendons is iidlneneed by the 
obliijiiily of the bone sj)oken of above. The bony bridge that spans it 
is thrown dii eetly across. 

Nothing of i)artieiilar interest marks the fibula, it having tlie form 
we usually tind in the class. In this si)eeimen of the Spoon-bill its 
feeble lower end anchyloses with the tibio-tarsal shaft at about half 
way down its length. It is very mueh longer in 0/or, where its method 
of ending is the same. 

Ecpialing about half tlic length of the leg bone it articulates with, the 
tarso metatarsus also i)roves to be a strong, stout segment in the limb 
of this Duck. Its hyiiotarsus is tlat and inconspicuous, being maiked 
by three vertical grooves for tendons. The four ridges thus forme<l 
graduate in size, the innermost one being the longest and most promi- 
nent. The sides of the shaft of this bone are, for the major part, flat, 
a slight excavation being seen at the upper end of the anterior one. 

The trochlea* at the distal extremity are very prominent and well in- 
dividualized by the deep clefts that severally divide them. They all 
have median grooves passing around them from befoi’e backward. The 
mid-trochlea is much the lowest of the three, as well as the largest, while 
the inner one is ])laced the highest on the shaft, being at the same time 
turned slightly to the rear. The usual arterial foramen occupies its 
site, as in other birds. 

Agreeing with the group generally, Spaiula possesses but a feebly 
develoi)cd accessory metatarsal, with a eorrespondingiy weak hallux 
com])Osed of a basal phalanx and claw, the whole being suspended 
rather high on the tarso-metatarsal shaft by ligament. This discrep- 
ancy in size of the hind toe is likewise seen in the Swans, where it is 
even still more evident. Second, third, and fourth digits, however, 
having three, four, and live joints, respectively, are quite the reverse 
from this, being ceni])Osed of bones fully in kee])ing, so far as their size 
and strength go, with the substantial segments of the limb to which 
they belong. 

Of these joints the basal ones take the lead in point of length, and it 
is only in the outer podal digit of the J)m’k wheie we find that its pe- 
nultimate i)halanx exceeds the joint that puctdes it in this ])articular 

KOTES ox A SIvlTLL OF BUAXTA OAXADEXvSIS IIUTCIIINSII. 

The chai acters of the skull as they are seen among the smaller of our 
Arne] i(ain Geese are well exemplitied in the su)>ject of these brief com- 
parative notes. 

This specimen of Branta I collected several years ago on the Platte 
liiver, in Wyoming, and prepared it as a skeleton at the time. 

I present four figures, giving the four ])rincipal views of this Goose’s 
skull ot the size of nature. Viewing it from the side, we lind a superior 
osseous mamlibh* ot the form 1 mentioned in tin* syno}>sis ot' charact(*rs. 
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but mucb sboi’tcr Iban in Ducks aud Geese generally. We note here 
also that a partial septum narium is present, wbicb is absent in Menjus 
and not a constant character among the others. 




Fig. 27. Skull of Branta canadeiisis hutehinsii; iip;ht lateral view; life size. From a specimen in the 

autboi’.s collection. 

The lacrymal has the broad descending process, but not so enor- 
mously expanded as we find it in the Swans and in Glaneioneita, It 
will also be noted bow this tends to approach the spbenotic process of 
the opposite side of the orbit, wbicb it nearly succeeds in meeting in 
the Golden Eye. 

Again, the condition of ihe interorbital septum as it is generally 
formed among the Ducks and Geese is well exemplified in this Goose. 
Eenestrm occur in the region of the exit of the first pair of nerves, but 
the center of the plate is impervious. Attention is invited, too, to the 
form of the palatine, quadrate, and pterygoid on this lateral view. 

The crotapbyte fossa is small and inconspicrous, and confined entirely 
to the side of the bead. As in all Anaiklcv^ the entrance to the auricular 
chamber is tborongbly walled about with bone, without presenting any 
flaring wing-like extensions as we sometimes see in birds. 

The unusual size of the brain-case in ITutcbin’s Goose is, perhaps, 
better appreciated upon a direct posterior view than it is here on our 
lateral one. Comiiaratively speaking, it is fiir above, I think, the 
average for a bird of its size. 

Still regarding this skull from the aspect presented, and to make 
some of its characteis still more evident b}^ contrast, we will jdace it 
besifle the skull of jJcrgns^ already described above. We note tlie 
difference in the form of the bill; the presence of the cranio facial line 
in the Goose, while it is absent in the Merganser. Doth have the nar- 
row depressions along the margins of the orbits for the nasal glands, 
but posterior to this the Goose has the dome like vault of the cranium 
so characteristic of the more highly organized types of the Anaiidcv^ 
while we see that this region in the Merganser is much flattened. 

Kegarding the skull from the under side, we are particularly to note 
the difterence in form of the maxillo palatines, the palatine bodies, and 
the pterygoids. 
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The V011K3)' vaiies hut little among' the genera of tliis orile^. When 
describing’ it for Mcrgu.s senator it was said Ijow its superior border 
was linished olV by a thickened rii). T hml in an inmiatui e specimen of 
(nancionctta tsJandica that the most of this is contributed by the ascend- 
ing processes of tlie ])alatine on either side, each sending a delicate 
anterior process over tlie upper margin of the vomerine plate. In 
mature skulls of Ducks and Geese the sutural traces of this condition 
of alfairs are obliterated, and from an examination of a skull of an adult 
Diiek we Avonld be very much inclined to think that this thickened 
upi)er rim of the vomer was a part of its own ossification. 




Fio. Skull of Urania canadensis hutchinsii; 
roin above. Same specimen as Fij;. 27 ; life size. 




Fig. 29. Skull of Branta canadensis hutchinsii; 
basal view with inaudible removed : life size. 
Same specimeu as Figs. 27 and 28. 



Seen from behind (Fig. MO), we find the plane of the peripher}’ of the 
foramen magnum nearly’ at right angles with the basis-cranii, as in 
Mergus ; but the chief featui e that strikes us here is, as already alluded 
to, the great superiority of the Goose over the Merganser in its more 
ca])acioiis brain-case, which, of course, is indicative of the possession 
on the part of the former of a comparatively and correspondingly much 
larger encephalic mass. 

In coinjiaring the characters of the skull in Mergus serrator with the 
corresponding ones as we find them in the majority of the Ducks, Swans, 
and Geese, 1 lind them to differ in the following general particulars: 
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The «kull in Mer^us mrator : Osseous mandibles loii^' and narrow; 
lacry mo frontal suture persistent; descending process of lacryinai spine- 
like; interorbital septum largely deficient at its center; mastoidal 
bead of quadrate single; troclilcie of mandibular foot of quadrate with 
their long axes placed nearly i>arallel with the long axis of the skull; 
maxillo-palatiues for their anterior halves meet 
in the median line, posteriorly they are pro- 
duced as distinct cyliiidriform processes with 
free extremities; ])terygoids long, of equal 
width, and concave outward. 

As a rule, in the skull of Ducks, Swans, and 
Geese the osseous mandibles vary in length, 
but are always broad aod of a lamellar struct- 
ure; lacrymo-frontal suture obliterated; de- 
scending process of lacrymal much expanded, 
with flat surface directed outward; interorbital 
septum very rarely shows a small central 

{Glaucionetta)] mastoidal head of quad- 
rate usuallj" double; trochlea? of mandibular foot of quadrate with their 
long axes placed nearly at right angles with the long axis of the skull ; 
inaxillo-palatines fuse in the median line for their entire lengths, no 
posterior processes; pterygoids short, straight, and much larger an- 
terioih^ than they are at their proximal extremities. 



Fig. 30. Posterior view of skull 
of Bmnta canadensis hutchinsii ; 
mandiblo removed; life size. 
Same specimen as Fi^. 27 et scq. 



